
Form N o  10-300 (Rev 10-74) 
Engineering 

UNITLI>ST/ITtS LItI'AR NT OF TWt INI 'C-K10K 
NATIONAL PARK SERVICE 

NATIONAL REGISTER OF HISTORIC PLACES AECEIVEQ 

INVENTORY -- NOMINATION FORM DATE ENTERED 

-- 

SEE INSTRUCTIONS IN HOW TO COMPLETE NATIONAL REGISTER FORMS 
TYPE ALL ENTRIES -- COMPLETE APPLICABLE SECTIONS 

 NAME 
HISTORIC The Brooklyn Brldge 

--- - 
AND/OR COMMON 

The Brooklyn Bridge 

STREET & NUMBER Over t h e  East  River, from Park Row (Manhattan) t o  
Adams S t r e e t  (Brooklyn) -NOT FOR PUBLICATION 

CITY, TOWN CONGRESSIONAL DISTRICT 

N e w  York - VICINITY OF 19th  
STATE CODE COUNTY CODE 

N e w  York 36 New York 06 1 

  CLASSIFICATION 
CATEGORY OWNERSHIP STATUS PRESENT USE 

-DISTRICT ZPUB LI c - O C C U P I E D ( ~ O ~  a p p l i c a b l e ) ~ ~ ~ l c u ~ ~ u ~ ~  -MUSEUM 

-BUILDING(S) -PRIVATE -UNOCCUPIED -COMMERCIAL -PARK 

ASTRUCTURE -BOTH --WORK IN PROGRESS -EDUCATIONAL .-PRIVATE RESIDENCE 

-SITE PUBLIC ACQUlSlTlON ACCESSIBLE -ENTERTAINMENT -RELIGIOUS 

-OBJECT -IN PROCESS X Y E S :  RESTRICTED -GOVERNMENT -SCIENTIFIC 

-BEING CONSIDERED -YES. UNRESTRICTED -INDUSTRIAL X-TRANSPORTATION 

-NO -MI LITARY -OTHER: 

D(OWNER OF PROPERTY 
NAME The Ci ty  o f  New York: The Hon. Michael Lazar, Administrator ,  

~ p u t m e n t  of  Hi,-+> T r a n s p o r t a t i o n A ~ s t r ~  on (D 
STREET & NUMBER 

40 Worth S t r e e t  
--.--.-,--- - ---- 

CITY, TOWN STATE 

New York - VICINITY OF New York 

 LOCATION OF LEGAL DESCRIPTION 
COURTHOUSE. New York C i ty  Hall  of Records 
REGISTRY OF DEEDS, ETC. 

- 
STREET & NUMBER 

31 Chambers S t r e e t  

New York New York 

REPRESENTATION IN EXISTING SURVEYS 
TITLE 

.- 

DATE 

-FEDERAL -STATE -COUNTY -LOCAL 
- 

DEPOSITORY FOR 

SURVEY RECORDS 
- --. . - - -. -. - - - - - - . - - - .- 

CITY, TOWN STATE 



CONDITION CHECK ONE _CHECK ONE 

XORIGI NAL SITE 

-MOVED DATE 

DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE 

Spec i f i ca t ions  alone revea l  t h e  impressive s c a l e  of t h e  Brooklyn Bridge. 
Measuring 5,989' i n  length,  it has  a c e n t r a l ,  o r  r i v e r ,  span o f  1,595'6" and 
two land spans o f  930' each; t h e .  approach from t h e  Brooklyn s i d e  i s  971' while  
t h a t  from t h e  New- York s i d e  is  1,562'6". The br idge  deck i s  suspended from 
four  s t e e l  cables ,  each measuring 15 3/4" i n  diameter and 3,578'6" i n  length .  
Each cable  cons. is ts  o f  5,434 ind iv idua l  wires  with a t o t a l  length  o f  3,515 
mi les ,  and i s  p ro tec t ed  by 243 miles  943' of  wire wrapping. The cables  weigh 
1,732,086 pounds apiece .  The s t r u c t u r e ' s  two massive masonry towers s t and  
276'6" above h igh  water ,  measuring 140' i n  length  and 59' i n  width a t  t h e  
h igh  water  l i n e  and 136' x 53' a t  t h e  top .  There a re ,  i n  a l l ,  38,214 cubic 
yards o f  masonry i n  t h e  Brooklyn tower and 46,945 cubic  yards i n  t h e  New York 
tower. The anchorages a t  e i t h e r  end o f  the br idge ,  i n  which a r e  bu r i ed  i r o n  
bars- t o  which t h e '  cables  a r e  a t tached ,  each measure 129' x 119' a t  t h e  base 
and 117' x 104' a t  t h e  t o p  and weigh 60,000 tons ,  o r  120,000,000 pounds, apiece.  

Among t h e  b r idge ' s  most impressive elements a r e  t h e  caissons upon which t h e  
huge towers r e s t .  Envisioned-by John Roebling and b u i l t  according t o  t h e  
design o f  Washington Roebling, t h e  caissons resembled a t  t h e  time o f  t h e i r  
cons t ruc t ion  mammoth boxes with V-shaped s i d e s  and no bottoms. F i l l e d  with 
compressed a i r  i n  o rde r  t o  keep t h e  r i v e r  ou t  and t o  prevent  t h e  s t r u c t u r e  
i t s e l f  from co l l aps ing  inward, each ca isson  was l i k e  a l a r g e  room below t h e  
su r face  of t h e  water  t h a t  sank slowly toward t h e  rock bottom o f  t h e  East  River 
as  workmen i n s i d e  removed foo t  a f t e r  f o o t  o f  t h e  mud and s tone  of t h e  r i v e r  
bed. The caisson support ing t h e  Brooklyn tower was b u i l t  f i rs t .  I t  measured 
168' x 102' and had an o v e r - a l l  he ight  of  14 1 / 2 ' ,  which included a 5 foo t  
t h i c k  roof  of s o l i d  t imber ( t o  which were l a t e r  added t e n  more courses of  
t imber,  giving t h e  ca isson  a t o t a l  he ight  of  21'6"). ' I t s  roof was pene t r a t ed  
by two a i r  locks,  two supply s h a f t s ,  and two water  s h a f t s  through which clamshel l  
scoops removed t h e  e a r t h  and s tone  dug up by t h e  workmen. The s i d e s  of t h e  
ca isson  t ape red  from 9 '  i n  th ickness  a t  t h e  top  t o  8" a t  t h e  bottom. This 
bottom c u t t i n g  edge, o r  "shoe," was shod with a heavy i r o n  c a s t i n g  and was 
sheathed with b o i l e r  p l a t e .  The e n t i r e  ca isson  was wrapped wi th  a l a y e r  of t i n  
and then sheathed wi th  more wood. The i n t e r i o r  o f  t h e  Brooklyn ca isson  was 
d iv ided  by p a r t i t i o n s ,  which ac t ed  a s  add i t iona l  suppor ts ,  i n t o  s i x  chambers, 
and had a t o t a l  bear ing  su r face  of  1,050 l i n e a l  f e e t ,  a f a c t o r  t o  be reckoned 
with when faced wi th  t h e  s u q r i s i n g  s i z e (  o f [  the '  bou lde r s  enoountered a l o n g  t h e  
s t r u c t u r e  s downward j ourney . Constructed a t  Webb' 6 Be1 1, sh ipyards ,  Greenpoint,  
t h e  ca isson  weighed 3,000 tons  when it was launched on March 19, 1870. I t  was 
towed i n t o  p o s i t i o n  on May 3rd and 4 th ,  lowered s h o r t l y  t h e r e a f t e r ,  and was 
placed i n  opera t ion  on May 21st .  Impeded by an unexpectedly l a r g e  number of 
boulders ,  some of which measured up t o  14'  i n  length and 5' i n  diameter,  and 
s e t  back 2-3 months by a f i r e  which caused considerable damage t o  t h e  t imber 
roo f ,  t h e  ca isson  was f i n a l l y  f i l l e d  wi th  concrete  on March 11, 1871, r e s t i n g  
a t  a depth of  44'6" below high water.  A s  an i n d i c a t i o n  o f  t h e  ca re  and 
f o r e s i g h t  wi th  which Roebling designed and b u i l t  t h e  ca isson ,  t h e  s t r u c t u r e  
was once subjec ted  t o  a t o t a l  weight of  23 tons  p e r  square foot--as  compared 
t o  t h e  5 ton  t o t a l  it would be requi red  t o  hold a f t e r  t h e  tower was b u i l t - -  
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STATEMENT OF SIGNIFICANCE 

A na t iona l  symbol and a world-renowned landmark, t h e  Brooklyn Bridge w i l l  
c e l eb ra te  i t s  92nd b i r thday this year .  Designed by  John A .  Roebling, who 
came t o  America from Pruss i a  i n  1831, and b u i l t  under t h e  ca re fu l  s c r u t i n y  
of h i s  son and successor ,  Colonel Washington A.  Roebling, t h e  br idge  was 
f o r  twenty years  t h e  l a r g e s t  suspension br idge  i n  t h e  world. In  addi t ion ,  
t h e  bui ld ing  o f  ithe br idge  requi red  a v a r i e t y  of new and unusual cons t ruc t ion  
techniques,  among them, t h e  use of pneumatic caissons and t h e  use of  s t e e l - -  
i n s t ead  of i ron--cable.  A ma jes t i c  and impressive s t r u c t u r e ,  l i t t l e  a l t e r e d  
from i ts  o r i g i n a l  form, t h e  br idge  s tands  today as  a testament t o  t h e  v i s i o n  
and determination of  both  i t s  designers  and i ts  bu i lde r s .  

In  many ways, t h e  br idge  i s  t h e  crowning symbol of an age f raught  with 
engineering accomplishments. Perhaps only t h e  bui ld ing  of t h e  n a t i o n ' s  
first t r anscon t inen ta l  r a i l r o a d  and t h e  e r e c t i n g  of t h e  Eads bridge across t h e  
Miss iss ippi  River a t  S t .  Louis can be  compared t o  the magnitude of the p r o j e c t  
undertaken by t h e  Roeblings. A s  John Roebling himself wrote i n  1867: 

The completed work, when constructed i n  accordance with my 
designs, w i l l  not  only be  t h e  g r e a t e s t  br idge  i n  exis tence ,  
but  w i l l  be t h e  g r e a t e s t  engineering work of t h e  cont inent ,  
and o f  t h e  age. I ts most conspicuous f ea tu res ,  t h e  g r e a t  
towers, w i l l  s e rve  as landmarks t o  t h e  adjoining c i t i e s ,  and 
t h e y  w i l l  be e n t i t l e d  t o  be ranked a s  na t iona l  monuments. A s  
a grea t  work of a r t ,  and a s  a successfu l  specimen o f  advanced 
br idge  engineering, t h i s  s t r u c t u r e  w i l l  forever  t e s t i f y  t o  t h e  
energy, e n t e r p r i s e  and wealth of t h a t  community which s h a l l  
secure  its e rec t ion .  

The bridge a l s o  stands ' as the. u l t ima te  expression of t h e  art p rac t i ced  by 
t h e  Roeblings. John Roebling was respons ib le  f o r  suspension br idges  over t h e  
Monongahela River a t  P i t t sburgh  (1846), over t h e  Delaware River near  Por t  J e r v i s ,  
New York (1848), over t h e  gorge of t h e  Niagra River near  t h e  famous F a l l s  (1855), 
over the Allegheny, River a t  P i t t sburgh (1860), and over t h e  Ohio River a t  
Cincinnat i  (1867), a p r o j e c t  i n  which Colonel Roebling g r e a t l y  a s s i s t e d  h i s  f a t h e r  
i n  t h e  capaci ty o f  Ass i s t an t  Chief Engineer. The Brooklyn Bridge represents  t h e  
culmination of t h e i r  c o l l e c t i v e  s k i l l s .  A f i n a l  and supreme endeavor, it was 
i n d i r e c t l y  respons ib le  f o r  t h e  s e n i o r  Roebling's death i n  J u l y ,  1869, and d i r e c t l y  
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y e t  sus ta ined  l i t t l e  damage and l o s t  none of i t s  a i r t i g h t n e s s .  - -  - 

The New York caisson,  which was launched on May 8, 1871 and towed i n t o  p o s i t i o n  
on September l l t h ,  outweighed i t s  predecessor  by 250 tons  and measured an 
add i t iona l  fou r  f e e t  i n  length .  Having seven more courses o f  t imber on i t s  
roo f ,  it was considerably t a l l e r  than t h e  Brooklyn ca isson ,  measuring 31'6" 
when completed. Other changes i n  design included t h e  add i t ion  o f  50 i r o n  p ipes  
4" i n  diameter f o r  t h e  removal o f  sand from t h e  r i v e r  bed, and a l i n i n g  o f  t h i n  
b o i l e r  p l a t e  as  a p ro tec t ion  aga ins t  f i r e  and as  a f u r t h e r  means of  achieving 
a i r t i g h t n e s s .  Whereas workmen on t h e  Brooklyn s i d e  experienced slow progress  
as  a r e s u l t  of a rocky bottom, those on t h e  New York s i d e  were faced with a 
f a s t e r ,  bu t  considerably deeper,  descent .  A s  a r e s u l t ,  they became suscep t ib l e  
t o  what is  known a s  t h e  caisson d i sease ,  o r  t h e  bends, a d e b i l i t a t i n g ,  o f t en  
c r ipp l ing ,  and sometimes even f a t a l  malady. Between January 25 and May 31, 1872, 
110 cases o f  t h e  d i sease  were repor ted  by D r .  Andrew H .  Smith, t h e  o f f i c i a l  
physician,  with a g r e a t  number undoubtedly escaping h i s  a t t e n t i o n .  On May 18th,  
a f t e r  a t h i r d  worker died,  Roebling c a l l e d  a h a l t  t o  t h e  work wi th in  t h e  
ca isson ,  be l i ev ing  t h a t  where i t  r e s t e d ,  78'6" below high water ,  t h e  sand and 
gravel  were so  t i g h t l y  compacted t h a t  t h e  bedrock i t s e l f  could n o t  provide a 
s t ronge r  foundat ion.  Accordingly, t h e  ca isson  was f i l l e d  with s tone ,  e a r t h ,  
sand, and concrete ,  a job t h a t  was completed on J u l y  12th.  

The towers e rec t ed  upon these  man-made foundations a r e  b u i l t  of  l imestone and 
g r a n i t e  from q u a r r i e s  loca ted  as  f a r  away as  Maine. Their  go th ic  arches,  with 
openings 33'9'' wide, r i s e  117' above t h e  roadway. By no means as  complex a s  
t h e  bu i ld ing  and s ink ing  o f  t h e  ca issons ,  t h e  cons t ruc t ion  of  t h e  towers was 
nonetheless  a demanding a f f a i r .  While t h e  d i s t ance  between t h e  top  o f  t h e  
tower and t h e  ground was r e l a t i v e l y  small ,  l a rge  de r r i ck  booms mounted atop 
t h e  tower were used t o  h o i s t  up t h e  blocks o f  g r a n i t e .  When t h i s  d i s t ance  
became too g r e a t ,  a complex l i f t i n g  system, involving i r o n  pu l l eys  and a s t e e l  
wire rope 1 1/2" i n  diameter run by a steam engine on t h e  ground, was employed. 
Once t h e  blocks had been hauled up, dragged along a timber t r a c k  running up one 
s i d e  o f  t h e  tower, they were l i f t e d  i n t o  p l ace  by a boom de r r i ck  s t a t i o n e d  on 
top.  I t  was slow, exac t ing  work--the keystones of t h e  arches of t h e  Brooklyn 
tower, f o r  example, weigh 11 tons  apiece.  The towers each requi red  some four  
years  t o  complete, t he  Brooklyn tower being f in i shed  i n  June 1875 and t h e  New 
York tower t h i r t e e n  months l a t e r .  

In c o n t r a s t  t o  t h e  towers,  t h e  anchorages a r e  b u i l t  almost e n t i r e l y  of  
l imestone. Buried deep wi th in  each of  them a r e  fou r  oval  anchor p l a t e s  t h a t  
measure 16'  x 17 1 /2 '  and a r e  2 1/2 '  t h i c k .  Each weighs 23 tons ,  o r  46,000 
pounds. From every anchor p l a t e  18 wrought i r o n  eyebars sp r ing  i n  a 
double- t ie red  chain.  This  chain descr ibes  an a r c ,  r i s i n g  through more than 
80' of  masonry, su r fac ing  approximately 25' back from t h e  edge o f  t h e  anchorage 
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t h a t  faces  t h e  tower. The ba r s  t h a t  compose t h e  chain average 1 2  1 /2 '  i n  length 
and measure up t o  9" x  3" i n  th ickness ,  and a r e  joined toge the r  by l a r g e  metal 
p ins .  The Brooklyn anchorage, which was begun i n  February 1873, was completed 
i n  November 1875 while  t h e  New York anchorage requi red  l e s s  t ime t o  b e  b u i l t ,  
being cons t ruc ted  between May 1875 and J u l y  1876. 

Among t h e  most complex and innovat ive  processes used i n  t h e  bu i ld ing  of t h e  
b r idge  was t h e  spinning o f  t h e  g i g a n t i c  s t e e l  cables .  To begin wi th ,  a  s e r i e s  
of wires  of increas ing  th ickness  was s t rung  between t h e  two anchorages, over 
t h e  two towers.  The smal les t  wire  was used t o  p u l l  a  s l i g h t l y  l a r g e r  one 
across ,  which, i n  t u r n ,  was used t o  p u l l  an even l a r g e r  one, and s o  on. Once 
a  rope 2 1/4" i n  diameter  had been s t rung,  workmen suspended f i v e  c rad le s ,  o r  
platforms,  one between each anchorage and tower, and t h r e e  between t h e  two 
towers.  From them t h e  workmen were ab le  t o  guide and inspec t  t h e  almost 
innumerable wires  of  c ruc ib l e  s t e e l  t h a t  eventua l ly  comprised t h e  19 s t r ands  
t h a t  made up each o f  t h e  l a r g e  cables .  Since t h e  indiv idual  wires  were de l ive red  
i n  lengths of  only a  few hundred f e e t ,  galvanized s t e e l  f e r r u l e s  2" long were 
used f o r  s p l i c i n g .  The wires  were s t rung  by means o f  a "ca r r i e r , "  a l a rge  i r o n  
wheel fas tened  t o  t h e  working rope by a  bent  i r o n  arm. There were two c a r r i e r s ,  
each moving i n  an oppos i te  d i r e c t i o n  t o  t h e  o the r .  Thus, a s  one t r a v e l e d  
across  t h e  r i v e r  with a  loop o f  wire-- thereby s t r i n g i n g  two wires  a t  once-- 
t h e  o t h e r  moved toward t h e  anchorage j u s t  vacated by i t s  p a r t n e r .  A l l  t h e  wire  
was s t rung  from t h e  Brooklyn s i d e  so  t h a t  t h e  c a r r i e r  r e tu rn ing  from New York 
was always empty. In a l l ,  5,434 indiv idual  s t e e l  wires  were s t rung,  152 more 
than Roebling had i n i t i a l l y  envisioned.  The e x t r a  wires  were added t o  combat 
t h e  weakness o f  some 221 tons o f  wire t h a t  were determined t o  be d e f i c i e n t  a f t e r  
they  had been l a i d  up. Even with t h e  unsound wire ,  however, t h e  cables  were 
s t i l l  f igu red  t o  have a  s a f e t y  margin of  f i v e ,  t h a t  i s ,  they were capable o f  
support ing f i v e  times t h e  weight they  would normally bear .  Each cable  was 
r a t e d  as  having an u l t ima te  s t r e n g t h  o f  24,621,780 pounds. From t h e  cables  
hundreds o f  s t e e l  suspenders were hung t o  t h e  deck o f  t h e  br idge .  There a r e  
208 o f  t hese  wire rope suspenders between each cable  and t h e  r i v e r  span, and 
86 between each cable and each land span. A t  t h e  time o f  t h e  b r i d g e ' s  opening, 
each suspender was r a t e d  as  having a  s t r e n g t h  o f  70 tons .  In add i t ion ,  i nc l ined ,  
o r  diagonal ,  s t a y s  were s t rung  between t h e  tops  o f  t h e  towers and numerous po in t s  
along t h e  deck. These s t a y s ,  which were designed t o  inc rease  t h e  b r idge ' s  
r i g i d i t y ,  were s t rong  enough by themselves t o  hold  up 15,000 tons ,  more than t h e  
weight of  t h e  e n t i r e  deck. 

I 

The br idge  was designed t o  be used by pedes t r i ans ,  veh ic l e s ,  and cable  ca r s .  
Accordingly, an e leva ted  promenade was cons t ruc ted  down t h e  cen te r  of  t h e  
85' wide roadway, which r i s e s  from a  he igh t  of 119' above high water  a t  each 
tower t o  a  he ight  of  135' a t  t h e  cen te r  of  t h e  r i v e r  span. Beneath t h e  



Form No. 10-300a 
(Rev. 10-74) 

U N17'kD S-I'/l-l'L-,S DLPAK~l~h l ! , .N  i '  0 1  . i ' f l t :  1 h 1 t :K IOK 
NATIONAL PARK SERVICE 

NATIONAL REGISTER OF HISTORIC PLACES 
INVENTORY -- NOMINATION FORM 

RECEIVED 

DATE ENTERED 

CONTE Nt?XTION JaEEZ- ITEM N U M B E R  7 PAGE 4 

walkway, t o  e i t h e r  s i d e  o f  t h e  crossframe t h a t  he lp s  suppor t  i t ,  r an  s p e c i a l l y  
designed cab l e  c a r s ,  which by 1888 were ca r ry ing  more t han  30,000,000 passengers  
a year .  The remainder o f  t h e  roadway was used by veh icu l a r  t r a f f i c ,  with two 
lanes  on e i t h e r  s i d e  o f  t h e  cab l e  c a r  t r a c k s .  La te r ,  t r o l l e y s  were added, 
and a f t e r  them, e l eva t ed  subway t r a i n s ,  o r  "e l s . "  The e l s  were d i scont inued  
i n  1944, a t  which t ime t h e  i r o n  te rmina l  b u i l d i n g s  a t  e i t h e r  end o f  t h e  b r idge  
were dismantled.  S t a r t i n g  i n  1948, a major upgrading o f  t h e  b r idge  took p l ace .  
The t r a c k s  were t o r n  up and t h e  roadway widened t o  t h r e e  l anes  on e i t h e r  s i d e ,  
and a d d i t i o n a l  trusswork was b u i l t .  Although $9,000,000 was s p e n t ,  changes 
t o  t h e  b r i d g e ' s  genera l  appearance were minimal. 
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r e spons ib l e  f o r  t h e  younger Roebl ing ls  v i r t u a l  i n c a p a c i t a t i o n .  

The b r idge  cont inues t o  s e rve  Brooklyn and New York e f f i c i e n t l y ,  c a r ry ing  more 
than  121,000 t r u c k s  and c a r s  every day. In  add i t i on , , hundreds  o f  pedes t r i ans  
s t i l l  use i t s  e l eva t ed  walkway on weekends. That t h e  b r idge  r equ i r ed  almost a  
decade and a  h a l f  o f  s t eady ,  demanding work a t t e s t s  t o  t h e  enormity o f  t h e  
p r o j e c t  undertaken by t h e  Roeblings; t h a t  i t  has  func t ioned  smoothly f o r  more 
than  n i n e t y  yea r s  i s  proof o f  t h e  soundness o f  t h e i r  a b i l i t i e s .  


